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Description lOmcamc ■3o6percHHjij: 

M30OPCTOT1C OTBOOrrCH K pCMOHTH^HDQOHI^CHHbtU pa60Tfi* (PHP), a BUeBBO K OIOOo6aM BOOCTOHOnnODlfl 

rcpMCTH^BocTH aaxonoaHoro iipocTpaBCTBa. 

M3BCCTCH cnoco6 DoocTfiuoaaeuwi repMeranBocTH aaxanoHHoro npocrpaHCTea nyrtM waflamw 

HoOwromoro gaan eaHH Beyrpii o6ca«Hofl kohohhw no othoukhmio k aaxonooHOKy npocrpaBCTBy 

(namcxairac kh«kocti! hjim B3pwBaHMc^ aapHna). npowcxo;prr HaffysaHKc o6ca«Hoft KononHw h 

TOTKBH^aj^HH 3030pa MCH^y KOnOHHOfl H I^CUeHTHbOI K&UROI 

Hc^ocxaTKH aaajio ra 3aan«Hiaicyrca o tow, *to, Bo-nepabcc. co^ame H36wTOMHoro Rasm&mn nyreu 
HarwramiH HfflffKocra BW3bmacr paDpymcmtc kojiohhm Be Tojibxo b HHTcpaane, b xoropoM b KonboeBOM 
npocrpaacTBc HweercH ucmcht. ho h d rarrepBanax. me neweBra aer. 3ro onacno win qejiocxnociw 
oocanaoa KonoHHw. Bo-BTopboc, B3pbiBaHHe 3ap^a nponecc uanoKoa-rpanHpyeuufl, <rro uoHter npimecTH r 

HaH^once 6mmaw x H3o 6pcxegmo no TexmwecKOtt cynjHocTii hbtihctch cnoco6 ycrpaaeHEH 3aaa/ioHHbtx 
nepcroaoB nyrcw yDcrancemiH «aauexpa KonoHHM 3a npeAcm* ynpynoc AafropwaoHft b wmpoanc nxmnupn 
PL VBtTirowHe flHaMcrpa egjiohbh npoH3Bo«HT nyreM rHApaamroecxaro BoaneftcxBHH na kojiobbv ea 
y**acr*e Kjojwtqm. 

HeaocxftTOT "MccTHoro cnDco6a aaaynoMaercH b Sa/itmoa TpynoeMKocxa pafiox 3a cw kco6xo«hwoctb 
nprneaeHBH napxcTBoro oOopyAOBaHHH. Koropoe, sax npaBHjio. Be oTJnmaeTCH Bwcoxoft Hafle«HOCTb». 

3ana«a 3aKjnonacrc« d nonhmrrmm 3$$eKTHHaocni peMOHrao-HOOJiHnjioBBWx pa&yr b b caEsemm 
Tpy^o3aTpaT. 

nocraaneHHaH ^a^a A ocr«raeTc* tcm, vpo b cnoco6c BoocraHOBJicHHH repMrrsroBOCTH 3axanoKHoix> 
nP ° CTpaBCTgtt nyTCM yWm,ICHHH AHawcTpa KowoBHbi b BHTepoaae rocnBnHH «Hawrrp kohdhhw 
yBemnniBaioT 3a ««t yiJe/BraBaioiaeacB b ofrtetae npn Teep A eHBH BeB3pbfBnaToft paapymaxMnea cwcch 
(HPC) [31. Koropyx) 3axa^HBa»T b ncjioaHy u craflaiOT moct b vompnane H3ojwuhh. n P n yro M n K a<iecTBe 
HPC Hcnomoyxxr cwect> H3BbcTXOByK) ftJiH ropmjx h 6ypoBbix pa6oT (CMTB). 

VcnemHocn, peMOHTiio-Hoarmi^oHmrfx P a6oT no HcnpaBjieHmo HerepMeTHUHOtrrH hcmchthopo xonbua ne 
npesfcmtaex 60%. 3tx> o6^>«ca«CTx^ reu, wto opHueHHeuwe iraonmBfomnje uaTepaanw (b ochohhou 
oeMcBTHbiH pacTBop m pacTBopw cuoji) ooViaflajOT ooibhw ae^oeraraoM - ycaflOTOOcTtw. 

Bnp^coce axcnjiyaT anHH C Ma H U B M rcpMcnwaocTt, saxojioBaoro npoCTpafiCTBa cHmarrcn. 3to 

npoaeaawBT nofl Boq^eAcrmeM HarpyaoK Ha oocanayx) xonoHHy h neMCBTHMB xaMeaH. HanpHMep. 

ycTaaoBneBO, vro npa cbkxchhb flaancHBH a CKBamwHr nponHoerb cnenneaBB neMeHTaano kquhh c 

KonoHBo* yMeBHnaerca. Bee bhb>i nepQopaisfa Taxxe npHBon^r a yxynnoaKxi ooctobbbb neraraoro 

xonbiut. B to xc opcMH. 3ancTOK), vto BcnocpeBCTBeBHo b HHTcpBanax nep^opaqKB cnenneHKe /xoHTaxT/ 

neMeBTBoro xauBB c kojiohboh yTiy^nnaercH. nocne«BHM tfraar o6bncaH»T yBc^cHH^i canw npmaaniH 

aanoBBW a neMeary b peayrnvraTe ee A e4»puaiD«. nooie onpecconan o6ca«eo* kohohhw raame, aax 

npaHuio. Bafuno A aeTOi HapymeBHC ee xoHraKTa c qeweBrow. Ilpa *tcm BaBoanbome Hapymaow aoirraaTa 

OTweveHbi b mrrepBanax iDiacroB c Bweoxoa npoHHi^acMocTbio h xaaepBaM. B nnacrax c no^BemeHHofl 

"! PymCKHH KoaTaKTa nowic onpcccoBxa name bccto o™cMax>TCH b 30Be ao A oH«a>THHono KOBraaxa 
/BHK/{1J. 

C^chbu pacueraMB nponycxHyx) cnooxWrt, juih noAoxneeaBoft boan mviboeairo urapcoaaopa uexnv 
ofcaflBoft aojioHBoa m uewesTBi^ aaime*. Gopvyny flapcB-BcAc6axa mo«bd BanHcarb c^e^m ** o6pa3ow 



r«c - D-BByrpeuBHB ^aaMerp BeMeBTBoro Roimua, u; d-BHennsafi 



Q = <D -« > / — — ; (O 

T 1,087*10 *H 

AKaMerp o6ca«BOR jtanoHHbi. m; p-nepennaA flaaneHHH. na; \ -xos^mnHCHT ranpaBTnweciaK 
conpoTBaneHiill; H-Araraa vootpooaoopa. w; Q-pacxo^ bo A bi, i^/cyr Bbswcm o6o3»a^eHnn IXJ. 6 : P/H - 
grad P. r^e 8 - aaaop Mea^y kojiobboh b nfautmmu xaMaeu. m; grad P -rpWMHx A aBJieHJ«i. Ha/u. 

Tor^a ♦opuyna /!/ 6 W er Bwen> bb* R , ^ 

q = 40<d^6> / # <2J 

T A*1,0B7»1D~ 7 

Ro^RnKeMxa mnpaanHMecKHX conpoTMBneHHfl Heo6xoAKMo Bbnmcnjrrb KpHxepHB PeflHojih«ca 

■ ^ -»^^>.ft~ g .^ rj\c v - KJDieMaTMtiecKaH b«3kocti> boom / npw 70°C. v - 0.5* 10 6 v 2 /c) 

"* = i(d,6,.y (,> 
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npa Typ6yncarHDM pcsmic K09$$mjacHT conporaBnesHH onp^cmooT 



no 



* OPMyJIC: 2 */" ZlE. ' 3aAEWm-c * 1 wjiobwwh 3Ha«2CHKHwsi: v - 0.5* J0 \4 3 /c; d - 0,168 u; 5 - 0,1 mm 
- W 4 m; grad P - 4» 10 e na/u. 

CncTcwa ypaaieHrcfl /2-4/ pemaercH mctoaom noflfopa. 

Tamo* o6pa30M. Mcpea 3a3op 0.1 u npH rpaAHorrc AaaneHH* 4 MHa/u k HHTepsany nep^opainiii Momer 
nocTynan> oxono 22 wi 3 oojuj b cyrxa. 

noBboncHMc naBneHHH b ofcaAHoH KonoHHe npciBomRT k yBerarccHHio cc AHaMtrrpa. PacqcTbt noKaauoajoT aa 
cxonbKo syxm noBbiotTb RaHname b kohohhc, «jto6u ee BHennmft pafluyc yBerarauiCH Ha 0,1 um ^tih 
nqjCKpuTHH MHKp03a30pa. 

«*opwy7ia «tih paflHajihHbix ncpcMcnprnft HapysHofl ctchxh TpyOti no aaAane JIhmc mieer bba /&/ 

r r '_ P r * m m K -KO*MinqwcsT nyaocona. u - 0.25; E -MOAym, 

O s — — • — r ♦ r »r C8> 

Vi z » 1 « V r i 

ynpyrocra /vot ctwih. E - 2,1.10 3 MIIa; P, -anyrpcBacc A aajicHHc f Mn* P 2 
Mna; F( -BnyTpeimjifl pwiyc Tpyow, m; r 2 -bhouhhS pa«Hyc Tpyou, u. r a «d/r. 



nycn, P, - Pj+P.^ arm P,-Pj«P.^. 

me P,_^ ■ w36biTCHM0t RABJieHue b KOJioHHe no cpaEwemoo c HapyjCHbou ppsneoaeu. 



Tor^a 4>opMyjia /5/ 6y^er 



■P. <7> 



w <r*- r *> <i-|i><r 2 -r Z > ITpa & » 10"*w: P a ■ 20 MTIa: r, ■ 0.075 u; r % m 0.084 u. 



Z r »r " zT P Z <B> 

1 z 1 

no* 2 n „™ 2 , FV* = 33.7 Mna. 

P — « = 2 * 

Z»0,07« *0,084 



Z 

£»0,075 



♦20 



Pacticrbi noKasbraaxrr. hto com ioemjxy oOca^Hott KonoHROft n uoichthmm aojibapw cymecrrBycr aaaop 
ocjmsmoft 0,1 mm. to /joctotohho 0 rohohhc cooflaxb flaancHMC 33.7 Mna h naaop 6>^ex nepespbrr oa cwr 
yBe/DTOHHa Bueumcro AHauerpa kojiohhw. Tazoe flaBneane a Rajce 6anwnee uoxho coa^aTb nyrew 

pa3MCmCHHH B K0JT0HHC UOCT3 H3 HrKjpblWWTOfl pa3pymaK>mefi CMCCH /HPC/ H B xcaCTHCXTTK CMCCH 
H3OCCTK0B0fl AHH POpHMX M OOpOBWX pafiOT /CMTB/ (6). 

HPC npHMeHTOT, maixnxM o6paaoM npH paapymcaHH npowbix xpynitHx MarcpnanoB [otanhBue nopo^w), 
6ctobhmx m meneooOeTOHHboc aa^ejiaft, Kftunrowx xna^OK, ^jih ^o6bnoi npHpo^Horo Kauon. 

HPC name bcctx) npcffCTaajwDOT coooft nopomKoo6pa3Hbtc Hcrupjonjac h HCB3pbiBOonacHbJC ua-rcpHanw, 
Aaromnc c Bo^ofi iqpnonHy» pcarawoo (pH«12). npa cucmuBaBHH nopomxa HPC c bo«o4 oopasyercn 
cycncKasiH (pa6o«*aa CMCcb), Koropan. oyny^H aararran b mnyp. <^cnaHKb« s oGbCK-re. no^iesan^ 
pa3pymeaiijo r c xcromeM BpeuesH cxBaTbraacroi, TBep^eer. o«bobpcmchho yBcnHtiHBa«a, s o6tCMe. 
Ybcjiitohhc o6bCMa - cneftcrrae rn^paTanHH komiiohchtob, bko^rttijsx b cocraB HPC, npHBo^HT a 
paaBHTHK) b mnypc nj^paxanBOHHoro naaneBm (6anec 40 Mna). nofl AcftcTBHeai raRpaTanpoHHOiX) 
AaBJicuHH b tcjic o6b«Ta pa3BBBaa>TCJi BanpnmcaHH. npHDOAHn^c x ero paopyxzzc&Bjo f7|. 

npe^araeubiA aioco<5 hoojihujdi aaxanoMRoro npocrpaacTBa ocyx^ecTBJVDOT cjicpyiomfnu oopaooM. 

B CKBajKHHy cnyocajoT kojiohhy MKT c t3khm pacntrrou. wro6bi mracHHfl kohcu Haxo^Rjic« na 10-20 u nme 
mixepoana ncp4«opai|>ni npo^yKTMBnort> imacTa. Bo36y3Kfla»T npipKynm^Do n npowbreajor cKBaaHBy boaob. 
oxnaameHHoft AO o-lo°C. 
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3aTDop«»T HPC Ha bo^c c Teuneparypoft 0-10*0. 

npa ontpbrrow sarpyfiaow npocTpaacToc b HKT aaxanraaxyr cycnamno HPC b ofrwue. Kto6xDff^ou 
aaoormesBH otica^HOd kojiokhw d HHTcpeanc 10-20 w. 

npoflaanHBajtyr cycceaajoo HPC flo Bbipaaranaima cc ypofiwcft b HKT B sarpyoHOU npocrpaBCTBC. 

n p^ T Tn^H i TWR Fyr HKT A° myCanw paaionoMerain hsbkhhx ncp^pa^poHHbcx OTKpcnifl h tob 
HeoOwwHuocTn npoMUBaKxr CKBaxuny, ojuuBan K36biroHHbtft oGbeu HPC. 

nw™w«»T HKT Bbnnc HHTcpBana nep$opaiD<H. PepMenDnpyBT 3*rpy6Hoe npocxpaHCTeo H a bdcm*. 
BcoGxpnBwoe pacnmpcHHfl h OTBcp^esBH HPC. 

OcoaasajoT cxBaaaay. 

npcHwymeereoM npwiar^Moro cnocoCa hbjihctoi to. vro ncpcKpwTHe Kana/iOB jjjia nocTynnemiH aa^w k 
mrrepBany nepjopamra npoacwwirr bx aa ctjcrr rswpaanrocKaro BoaaeflcrflaH Ha KonoHHy, a 3a cuer 
b o6ca«Hofl kohohhc Mocra K3 pactnHpHxnuerocH Marepaana. 8ro. Bo-nepoboc. cbhuutt 
aeotoDAHwocTb ycTasoBKH naxcpa; Bo-BTopbo. yweabmaeT BpeuesHbie oaTpaTw ea trpo Defame PHP. 
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Claims [Oopuyna h 306 pert huh J: 



Cnoco6 ooccraaonacaKH rcpxcniMHOcTH 3ananoHHOro npocrpancroa nyrew yBOTmamH flHaueroa 
nonoHHbi b inrrcpsaac iehuihisih. orjuwaK>mnftcH tcw. vto ^fawcrp kojiohhw yeemroHBaKKr 3a c<kt 
yeenHUHBajomeflcH b oOoftwc npn Tocp^ensm HeBapwenaToa paspymaiomeft cuecn (HPC), Koropyio 
aanamiBajoT b KQJiOHHy, h co^aioT uocr b mrrepBanc toajronjct. 

2. Cnoco6 no n. I. oT/n^ajoimcAcH to* <rro b kbtotbc HPC Hcnajiwyicrr cueo, jobccttcobvio ii/ih ropawx n 
6ypoBbix pa6crr (CUTE). F 



-a- 
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Drawlng(s) mepren| : 



XapaiaepMCTwca HPC 



Ta 6n m ua 



XapaicrepMcrMKa 



1. BoAOCMeceBoe oTHoiueHMe cycneH3Mw 

2. PacxoA nopoiuica, tohh Ha 1 m o&benia 

3. PacreKaeMOCTb no KOHycy A3HHH, cm 

4. flncrmocrb cycneH3MM, r/CM 3 

5. 3arycreBaeM0CTb, npw TeMnepaType 20-25 rpaaycoB c, mmh 

6. CqenneHMe iqmha c Tpy6ofi, Mria 

7. ConpoTHB/ieHne kbmhr ctwnbTpaMMfl boaw, Mna 6onee 

8. flamieHH e npa pacninpeHnn, Mfla 



gHgMeHMe 



0,3-0,5 
1.8 
20,0-25,0 
1.8 
120,0 
5,0 
60,0 

fl0 45.Q 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [ 1 ]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the- concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1], 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 5; P/H = grad P, where 5 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C, v = 0.5 
• 10 v /c). 

In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • I0" 6 m 2 /c- d = 0 168 
m; 5 = 0.1 mm = 10" 4 m; grad P = 4 • 10' 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where u is Poinsot's factor; 
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M = 0-25; E is the elasticity module of the steel, E = 2. 1 . 1 0 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; n is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + P cxcess or P, - P 2 = P exc<sl , 

Where P cxctS s is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 6 = 10" 4 m; P 2 = 20 MPa; r, = 0.075 m; r 2 - 0.084 m 
[see original for formula] P cxcess =33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its. volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-1 0 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 

than 1 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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